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IPCC Third Assessment Report
Key Findings of Working Group |

“An Increasing body of observations gives
a collective picture of a warming world
and other changes in the climate
system.”

e Published in 2001
« Emphasizes information from the last 5 years

 Places climate change in the context of sustainable
development, emphasizing equity issues

» Policy relevant, but not policy prescriptive



Humans have greatly Influenced the

Atmosphere during the Industrial Era

{a) Global atmospheric concentrations of three weall mixed
greenhouse gases
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(a) the past 140 years
08

Earth’s surface
temperature* has warmed
sharply during the last
century, at an
| unprecedented rate
R Ry (LIring the last 1000 years
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Western U.S. and Global sfc temp anomalies
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CO, and SO, in the 215t Century

Different emissions scenarios will have profound
Influence on earth’s climate

(a) CO, emissions (b) CO5 concentrations (c) SO, emissions
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PROJECTED CHANGES IN ANNUAL TEMPERATURE, NORTHERN CALIFORNIA

DIFFERENT

B — v v} 8
ESTIMATES OF mm—
CALIFORNIA ol e 1 6
TEMPERATURE AND - '
PRECIPITATION OVER {;f', 4 4 E
@ -
THE NEXT CENTURY 2 @
2 2 3
Due to uncertainties
about emission o °
scenarios and scatter B i ;
among different climate 9800 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100
models PROJECTED CHANGES IN ANNUAL PRECIPITATION, NORTHERN CALIFORMIA
200 ) T 7 T Y | ¥ T ¥ T ¥ T Y T ¥ T v T ¥ 200
=
Q 150 150 g
o o
T s 100 >
ca 5 &
N L i
‘;é; = 50 0 2
‘E D E
& E} 0 1o =2
: 3 &
: 3 2
ETETIATL ML T P 3
-11870 1900 1030 1060 1080 2020 2050 2080 2110 _.1{] L i i i i i P i " i E i i i i i

0 . : . =100
Year 1900 1920 1940 1960 1580 2000 2020 2040 2060 2080 2100



Probabilities of the
changes in temperature
and precipitation in
California emphasize:

¢ Important temperature (&
snowmelt) changes within
about 20 years

+» Strong tendency toward
little precipitation change,
with ahint of slightly drier

»» General spreading of
possibilities (espec.
temperatures) due to model

and emissions uncertainties
Mike Dettinger, USGSS O
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RESAMPLED PROBABILITY DISTRIBUTIONS
(from 6 GCMS, 3 SCENARIOS)
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SOUTHWEST HEAT WAVES

Tmax = 95F (from PCM historical and business-as-usual simulations)

2090 '"_= B e o s 1 | 2090
e g 420 |
2070 - e 2070
Even these R -
2050 i T 2050
moderate = e, . |
: 2030 i e A 2030
climate changes Gt < N
i 2010 L T -1_:';: i 2010
IN average — '_,_"f'__.....:ie.__ e 1990 <
:33 e _.a:. ".___":. 2 E

conditions 1970 " s 1970
translate into large ey R L - 1950
changes in the 1930 skl 1930

o RTEEE T Ree . 2
DUEINES 1810 . ;&.-——_T__E- - - 1910
] - = O e . —
1890 Y = el 1890
-.:n. -:# il .
1870 e e —— 1870
May 1 Jun Jul Aug Sep Oct
Number of HOT Days per Year
100 T : ; 100
@ 60 Q
e o
Mike Dettinger, f rom ACPI e 40 £
Parallel-Climate model *  op UM o

simulations,

1870 1890 1910 1830 19050 1970 1980 2010 2030 2050 2070 2080



(a) LOS ANGELES
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The
California
coast IS
likely to
face rather
dramatic
sea-level
rises that
may
threaten its

shoreline
and its
estuaries.

San Francisco Meanh Sea Level: Past, Present and Future?

| Observed

" | Observed + Projected*




Kilimanjaro's ice archive

Prof. Lonnie Thomson, Ohio State Univ.

"We have a series of maps - the
first made in 1912. "Since then,
there have been five maps, the
latest by us produced from aerial
photographs taken February, 2000.
That showed only 2.2 sq km of ice
remained on the mountain - so
we've lost about 80%b of the

ice since 1912.

"Evidence is mounting that human influences on

climate are causing glaciers to retreat dramatically
around the world, and especially at high elevations
in the tropics. “




Snowmelt flow fraction has shown marked decline

Sacramento River Runoff
April - July Runoff in percent of Water Year Runoff

Linear Regression (least squares) line showing historical trend
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Spring has come earlier since the mid-1970’s
snowmelt and plant blooms have advanced by 1-3 wks

apring temperatures, lilac bloom dates and streamflow pulse dates

Western United States
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Trends in April 1 Snow Water Equivalent 1950-1997
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Will we lose our late spring
snowpack?
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By the end of the century California could lose half of its late spring snow pack due
to climate warming. This simulation by Noah Knowles is guided by temperature
changes from PCM’ s Business-as-usual coupled climate simulation.

Knowles and Cayan 2001 GRL



WHAT ARE OBSERVATIONS AND MODELS
TRYING TO SAY?

Warming already underway and coming fast.

Californiatemperature projections are
broadly in consensus (+3 to +6 or more °C by 2100),
enough for earlier flows, more floods & drier summers.

California precipitation projections are a bit more
scattered, with MOST showing small (drier?) changes but
with a couple of outliers much wetter.

Estimated changes would likely have adverse impacts on
Californiaresources, such as water, ecosystems,
coastlines, and human health.

Careful monitoring and modeling crucially needed.






